Reevaluation of the nucleotide cofactor specificity of the RecA protein from Bacillus subtilis.
The RecA protein from the Gram-positive bacterium, Bacillus subtilis, has been reported to catalyze dATP hydrolysis and to promote strand exchange in the presence of dATP but to have no ATP hydrolysis or ATP-dependent strand exchange activity (Lovett, C. M., Jr., and Roberts, J. W. (1985) J. Biol. Chem. 260, 3305-3313). The well characterized RecA protein from Escherichia coli, in contrast, catalyzes the hydrolysis of ATP and dATP at similar rates and can use either ATP or dATP as a cofactor for the strand exchange reaction. To explore this reported difference in nucleotide cofactor specificity in detail, we developed an overexpression system for the B. subtilis RecA protein and purified the protein to greater than 95% homogeneity. Contrary to the previous report, we find that the B. subtilis RecA protein catalyzes the hydrolysis of both dATP and ATP and can perform strand exchange using either dATP or ATP as a cofactor. Our results suggest that the inability of previous investigators to detect the ATP hydrolysis and ATP-dependent strand exchange activities of the B. subtilis RecA protein may have been due to the particular assay conditions that were used in the earlier study.